Searching PAJ 



1/1 s< — is 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-1 07275 

(43)Date of publication of application : 23.04.1996 



(51)IntCI. H05K 3/46 

B32B 15/08 
B32B 27/38 
B32B 31/20 
C09J 7/00 
C09J 7/00 
C09J1 63/00 
H05K 3/38 



(21)Application number: 


: 06-242465 


(71)Applicant 


: HITACHI CHEM CO LTD 


(22)Date of filing : 


06.10.1994 


(72)Inventor : 


YAMAMOTO KAZUNORI 








TAKAHASHI ATSUSHI 








OGI SHINJI 








KAMISHIRO YASUSHI 








SUZUNAGA ATSUSHI 








KIDA AKINARI 








IKEDA KENICHI 








TANAKA KATSUHIKO 








SUZUKI TAKAYUKI 








TANAKA MASASHI 



(54) MANUFACTURING METHOD OF LAMINATED BOARD FOR MULTILAYER PRINTED-WIRING 
BOARD 

(57)Abstract: 

PURPOSE: To avoid the void left on the surface of an inner layer material resultant from the 
irregularity in the inner layer material circuit without exuding a bonding agent resin in an IVH hole 
when an outer layer material with the IVH hole is bonded onto the inner layer material. 
CONSTITUTION: An inner layer material and outer layer material are laminated by thermal 
pressurizing an epoxy polymer and multifunctional epoxy resin having film forming function as a 
component meeting the requirements for stored elasticity required in the viscow elastic spectrum 
measurement of 1-5GPa of molding temperature at room to be 3-60MPa and thermal deformation 
starting temperature of 45-70° C in the resin flow rate of 0.2-1 .0% through the intermediary of a 
bonding agent film so as to laminate the inner layer material and outer layer material by thermal 
pressurizing step. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An epoxy polymer and a polyfunctional epoxy resin which have film forming property are 
made into a constituent A manufacturing method of a laminate sheet for multilayer printed wiring 
boards a storage modulus required in viscoelasticity spectrum measurement carrying out heat 
pressing via an adhesive film which is 3 - 60MPa at 1 - 5GPa and molding temperature in a room 
temperature, and unifying an inner layer material and an outer layer material. 

[Claim 2]A manufacturing method of a laminate sheet for multilayer printed wiring boards making into 
a constituent an epoxy polymer and a polyfunctional epoxy resin which have film forming property, 
carrying out heat pressing via an adhesive film whose heat modification starting temperature is 45-70 
**, and unifying an inner layer material and an outer layer material. 

[Claim 3]A manufacturing method of a laminate sheet for multilayer printed wiring boards making into 
a constituent an epoxy polymer and a polyfunctional epoxy resin which have film forming property, 
carrying out heat pressing via an adhesive film whose resin streak is 0.2 to 1.0%, and unifying an inner 
layer material and an outer layer material. 

[Claim 4]A manufacturing method of the laminate sheet for multilayer printed wiring boards according 
to claim 1, 2, or 3 making into a constituent an epoxy polymer and a polyfunctional epoxy resin which 
have film forming property, carrying out heat pressing via an adhesive film whose rate of solvent 
extraction is 7 to 26%, and unifying an inner layer material and an outer layer material. 
[Claim 5]A manufacturing method of the laminate sheet for multilayer printed wiring boards according 
to claim 1, 2, 3, or 4 making into a constituent an epoxy polymer and a polyfunctional epoxy resin 
which have film forming property, carrying out heat pressing via an adhesive film whose volatile 
matter content is 3 to 12%, and unifying an inner layer material and an outer layer material. 
[Claim 6]A manufacturing method of the laminate sheet for multilayer printed wiring boards according 
to claim 1, 2, 3, 4, or 5 content of a polyfunctional epoxy resin carrying out heat pressing via an 
adhesive film which is 8 to 13%, and unifying an inner layer material and an outer layer material. 
[Claim 7]There are an epoxy polymer and an epoxy polymer which have film forming property, and 
compatibility, and heat pressing of meltable film formation polymer and the polyfunctional epoxy resin 
is carried out to the same solvent via an adhesive film made into a constituent, A manufacturing 
method of claims 1 , 2, 3, 4, and 5 unifying an inner layer material and an outer layer material or a 
laminate sheet for 6 written multilayer printed wiring boards. 

[Claim 8]A manufacturing method of claims 1, 2, 3, 4, 5, and 6 using copper foil which unified an 
adhesive film beforehand as an outer layer material, or a laminate sheet for 7 written multilayer 
printed wiring boards. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the laminate sheet for 

multilayer printed wiring boards. 

[0002] 

[Description of the Prior Art]A multilayer printed wiring board is a patchboard which has an electric 
circuit also in a inner layer. This multilayer printed wiring board is obtained by forming a circuit in the 
outer layer surface of the laminate sheet for multilayer printed wiring boards which carried out the 
adhesion unification of the inner layer material which formed the circuit beforehand, and the outer 
layer material in piles. As an outer layer material, one side copper clad laminate or copper foil is used. 
The epoxy resin prepreg which uses glass fabrics as a substrate is used for adhesion between layers. 

[0003]The multilayer printed wiring board and the patchboard whose thickness of an insulating layer 
slimming down is required and is 30-100 micrometers have appeared with the demand of the 
miniaturization of electronic equipment, and a weight saving. Thus, if the thickness of an insulating 
layer becomes small, it will become easy to cause the short circuit accident between circuits by the 
migration of a copper ion. It turns out that a copper ion tends to move along with the textiles of glass 
fabrics. Then, using the adhesive film which does not use glass fabrics for adhesion between layers is 
proposed (refer to JP,6-196862,A). Since the circuit is formed in the inner layer material, unevenness 
is shown in the surface. When carrying out laminate molding of the component, unevenness needs to 
be filled up with resin of prepreg or an adhesive film, and shaping trend-o^-the- world kinesis is 
required for resin of prepreg or an adhesive film. It is because a void will occur and it will become a 
cause of an appearance defect and characteristic defect, if shaping trend-of-the-world kinesis is 
scarce. 
[0004] 

[Problem(s) to be Solved by the Invention]The number of the continuity holes used for the electrical 
link of one wiring layer and other wiring layers is increasing the latest multilayer printed wiring board 
according to advance of wiring-density-izing. Usually, this continuity hole makes the hole which 
penetrates the whole, after carrying out multilayer pile ****** of the wiring layer, and it forms it by 
plating that hole wall. In this case, a hole is made to layers other than while [ layer ] makes required 
connection, and it must wire by avoiding the part of that through hole in a layer unrelated to 
connection, and has been an obstacle of the flexibility of a design, or the densification of wiring. Then, 
only the hole which penetrates the whole patchboard is not used but only the acjjoining wiring layer is 
connected. Thus, it is a through hole which connects the conductor layer more than two-layer [ of a 
multilayer printed wiring board ], and the hole which has not penetrated the printed wired board is 
called interstatial via hole (IVH). 

[0005]The multilayer printed wiring board accompanied by IVH is manufactured as follows. The hole 
for IVH is made in the copper foil which provided the adhesives layer in the insulating-layer side of 
one side copper clad laminate, or the roughened surface of copper foil, and provided this one side 
copper clad laminate or insulating bonding layer using NC drill machine, So that this hole and the 
conductor land of the request portion of other wiring formation finishing boards may touch, And it 
arranges so that one side copper clad laminate, or the adhesives layer and wiring formation finishing 
board of copper foil may touch, After making the hole (through hole) which penetrates this whole 
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layered product after carrying out laminate integration so that the gap for IVH may not be filled to 
resin of an adhesives layer, and plating in the layered product surface, a through hole, and the hole 
for IVH, the request portion of outer layer copper is etched and it is considered as a multilayer 
printed wiring board with IVH. 

[0006]When manufacturing the multilayer printed wiring board accompanied by IVH, the whole surface 
of the conductor land of the wiring formation finishing board with which resin oozes out from the hole 
for IVH, and the resin serves as an inner layer circuit board is covered, and even if it plates after 
that, an outer layer and a inner layer may be unable to be connected. 

[0007]When this invention carries out laminate integration of the outer layer material and inner layer 
material which made the hole for IVH beforehand with the adhesive film which does not use glass 
fabrics and the laminate sheet for multilayer printed wiring boards is manufactured, It aims at 
providing the manufacturing method of the laminate sheet for multilayer printed wiring boards which 
resin soaks from the hole for IVH, and there is no broth, and does not generate a void either 
[0008] 

[Means for Solving the Problem]When this invention persons do laminate integration of an outer layer 
material and an inner layer material which made a hole for IVH beforehand with an adhesive film 
which does not use glass fabrics and a laminate sheet for multilayer printed wiring boards is 
manufactured, Many things were examined in order to obtain an adhesive film which resin soaks from 
a hole for IVH, and there is no broth, and does not generate a void, either, and about an adhesive film, 
a storage modulus and heat modification starting temperature besides a resin streak at the time of 
shaping found out that it was an important factor, and reached this invention. 
[0009]This invention makes a constituent an epoxy polymer and a polyfunctional epoxy resin which 
have film forming property, and a storage modulus required in viscoelasticity spectrum measurement 
uses an adhesive film which is 3 - 60MPa at 1 - 5GPa and molding temperature in a room 
temperature. A viscoelasticity measuring apparatus is used for a storage modulus of an adhesive film, 
and it is called for by measuring a viscoelasticity spectrum by a part for displacement frequency [ of 
10 Hz ] for measurement, and heating-rate/of 10 **. If there is no storage modulus in a room 
temperature in 1 - 5GPa, when puncturing to an outer layer material, handling nature at the time of 
lamination will worsen, unless a storage modulus at molding temperature is alike three to 60 MPa, a 
resin stain broth to a hole for IVH is controlled, and, moreover, imitation nature to unevenness of an 
inner layer material does not become good. 

[0010]About heat modification starting temperature, an epoxy polymer and a polyfunctional epoxy 
resin which have film forming property are made into a constituent, and heat modification starting 
temperature uses an adhesive film which is 45-70 **. Heat modification starting temperature is called 
for by an apparatus for thermomechanical analysis by pulling an adhesive film 50 micrometers in 
thickness, 4 mm in width, and 20 mm in length by predetermined load (5g) by a part for heating- 
rate/ of 10 **. If heat modification starting temperature is lower than this range, it will flow, before a 
hardening reaction of adhesive film resin progresses, and resin will ooze out in a hole for IVH. If heat 
modification starting temperature is higher than this range, a hardening reaction of adhesive film resin 
will progress too much conversely, and imitation nature to unevenness of an inner layer material will 
worsen. 

[0011] About a resin streak, an epoxy polymer and a polyfunctional epoxy resin which have film 
forming property are made into a constituent, and a resin streak uses an adhesive film which is 0.2 to 
1.0%. A resin streak is an area rate of change when it is 170 ** and 15MPa and heat pressing of the 
adhesive film of 100 mm of four quarters is carried out for 10 minutes, and a longitudinal direction 
size of an adhesive film after heat pressing is expressed with several 1 when it sets a and the 
direction size of width to b. 

[Equation 1][(a-b-10000) /100] x100=(a.b/100)~100 [001 2] After using as a solution required 
constituents, such as a hardening agent etc. of the epoxy polymer which has film forming property, a 
polyfunctional epoxy resin, and an epoxy resin, and film-izing this, the adhesive film used by this 
invention is heated, removes volatile matter content, stiffens resin to B stage, and is obtained. The 
adhesive film which has said various characteristics is obtained by adjusting presentation combination 
and conditions when forming B stage. 

[0013]Things are [ making it the rate of solvent extraction be 7 to 26% ] important when B stage is 
formed. It is because the ingredient extracted with a solvent acts in plasticizer and makes proper the 
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resin streak at the time of shaping to a film formation ingredient The rate of solvent extraction is a 
rate of a weight change (reduction) before and behind extraction when a tetrahydrofuran extracts an 
adhesive film for 8 hours using Soxhlet extractor. 

[0014]Things are [ making it volatile matter content be 3 to 12% ] also important when B stage is 
formed. It is for improving the handling nature at the time of lamination, controlling the resin stain 
broth to the hole for IVH, and moreover making good imitation nature to unevenness of an inner layer 
material, when puncturing to an outer layer material. Volatile matter content is a rate of a weight 
change (reduction) before and behind desiccation when it dries for 30 minutes in the dryer held at 
200 **. 

[0015]An adhesive film makes the main constituents an epoxy polymer and a polyfunctional epoxy 
resin which have film forming property. A molecular weight is the so-called epoxy polymer of the 
50,000 or more amounts of polymers, and an epoxy polymer which has film forming property is 
obtained by polymerizing a 2 organic-functions epoxy resin and 2 organic-functions phenols in amide 
or ketone solvent As for a polyfunctional epoxy resin, it is important to work as adhesion 
components and to make the content into 8 to 13%. It is because a polyfunctional epoxy resin acts in 
plasticizer and makes proper a resin streak at the time of shaping to a film formation ingredient at the 
time of shaping. Content of a polyfunctional epoxy resin is measured by gel permeation 
chromatography in an ingredient which extracted an adhesive film by a tetrahydrofuran for 8 hours 
using Soxhlet extractor. As long as it is a compound which has two or more epoxy groups in 
intramolecular as a polyfunctional epoxy resin, what kind of thing may be used,_For example, phenol 
novolak type epoxy resin, cresol novolak type epoxy resin, An epoxy resin (phenol type epoxy resin) 
and cycloaliphatic epoxy resin which are glycidyl ether of phenols, such as a resol type epoxy resin 
and bisphenol type epoxy resin, Epoxidation polybutadiene, glycidyl ester typed epoxy resin, glycidyl 
amine type epoxy resin, They are an isocyanurate type epoxy resin, flexible epoxy resin, etc., although 
anything may be used as long as it is an epoxy resin — a mixture of a phenol type epoxy resin or a 
phenol type epoxy resin, and a polyfunctional epoxy resin — solder heat resistance — and it tears 
off, there is no fall of strength and it is desirable. These polyfunctional epoxy resins are independent, 
or two or more kinds may be mixed and they may be used. A hardening agent and a hardening 
accelerator of an epoxy resin are used. As a hardening agent and a hardening accelerator of an epoxy 
resin, novolac type phenol resin, dicyandiamide, an acid anhydride, amines, imidazole derivatives, and 
phosphoretted hydrogen are mentioned, and you may use combining these. As phenol resin, as long 
as it has selfHwdening nature, may use what kind of thing, but Phenol resol, alkylphenol resol, 
dimethyleneether type phenol resol, dimethyleneether type alkylphenol resol and such drying oil 
denaturation articles, a toluene resin denaturation article, a xylene resin denaturation article, etc. can 
be used. Two or more kinds of these resin may be combined. Since adhesive strength of an adhesive 
film, especially adhesive strength with copper foil are raised, it is preferred to add a silane coupling 
agent As a silane coupling agent to add, epoxysilane, an aminosilane, urea Silang, etc. are preferred. 
[0016]In using only the amount epoxy polymer of polymers as the film formation nature main 
ingredients of an adhesive film, moreover, weight average molecular weight of the amount epoxy 
polymer of polymers needs a meltable thing for a solvent or more by 100,000. Since an adhesives 
varnish is not obtained by a technique mixed with the adhesive main ingredients when not meltable 
[ to a solvent ] in the amount epoxy polymer of polymers, unless special techniques, such as a 
method of kneading resin, are taken, it does not become a gestalt of an adhesive film, and cannot 
manufacture on parenchyma. It is difficult to be easy to generate decline in intensity in ordinary 
temperature, and a storage modulus, or decline in a storage modulus in a molding step, and for weight 
average molecular weight of the amount epoxy polymer of polymers to obtain good handling nature or 
a good multilayer printed wiring board with the point puncturing method IVH at less than 100,000. 
Acrylic rubber which is a polymer which has compatibility with the amount epoxy polymer of 
polymers, is meltable to a common solvent with the amount epoxy polymer of polymers, and moreover 
has film formation nature when such, It uses combining nitrile rubber, butyral resin, polyvinyl alcohol, 
polyurethane, polyamide, polyester, polyether, polyolefines, or such denaturation articles. 
[0017]As an outer layer material, when using copper foil, it is desirable to unite an adhesive film with 
copper foil. A multilayer printed wiring board with the point puncturing method IVH makes a hole for 
IVH in copper foil, and since a process arranged so that a conductor land of this hole and a portion of 
a request of a wiring formation finishing board may touch is needed, hole site accuracy for IVH 
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becomes important. Therefore, a method of having carried out the drilling process of the hole for IVH 
independently about an adhesive film and copper foil, and having carried out alignment which carries 
out postforming processing is not preferred in order to make IVH defective continuity easy it not only 
to to complicate a composition process of a multilayer printed wiring board, but to generate by the 
position gap at the time of shaping, etc. By unifying an adhesive film and copper foil, the handling 
nature of an adhesive film improves, destruction of an adhesive film at the time of point hole 
processing, modification, etc. are controlled, a multi stage drilling process is made possible, a product 
yield improves, and processing efficiency also improves. 

[0018]If the amount epoxy polymer of polymers which is the film formation nature main ingredients of 
an adhesive film is made to three-dimensions-ize moderately using a cross linking agent, heat 
resistance, solvent resistance, absorptivity, and insulation reliability as a multilayer printed wiring 
board will be raised. Block-type polyisocyanate, an epoxy resin, a silanol compound, a metallic oxide, 
an acid anhydride, etc. which blocked an isocyanate group as a cross linking agent by making into a ' 
mask agent a compound which has polyisocyanate and active hydrogen are mentioned. Especially, it 
is desirable to use block-type polyisocyanate. It is because reactant control of a cross linking agent 
is easy, tends to secure the preservation stability of an adhesives varnish and does not induce 
characteristics degradation of an adhesive film and a multilayer printed wiring board. As block-type 
polyisocyanate, a phenol system, an oxime system, Tolylene diisocyanate (TDI), isophorone 
diisocyanate (IPDI), diphenylmethane diisocyanate (MDI), hexamethylene dHsocyanate (HDI), etc. 
which were blocked by an alcohol system mask agent etc. are mentioned. In order to raise the heat 
resistance of a multilayer printed wiring board, TDI and IPDI which were blocked by a phenol novolac 
system mask agent are preferred. It may use combining these mask agent and isocyanates. 
[0019]Since the amount epoxy polymer of polymers makes it into fire retardancy, being halogenated 
is desirable and being brominated especially is desirable. When the amount epoxy polymer of polymers 
is not halogenated, in order to carry out flameproofing of the adhesive film, addition type flame 
retardant and reaction type fire retardant are blended. In any case, halogen content of an adhesive 
film is preferably [ 15 to 25% of] suitable 10 to 40%. As addition type flame retardant, a phosphorus 
series flame retardant, a nitrogen flame retardant, inorganic substance system fire retardant etc. are 
used. Since characteristics degradation, such as solvent resistance, may be seen, a multilayer printed 
wiring board produced using an adhesive film which blended addition type flame retardant has 
desirable combination of reaction type fire retardant. As reaction type fire retardant, when a 
halogenation epoxy resin and the characteristic of a multilayer printed wiring board preferably based 
on height of a fire-resistant effect and the homogeneity of an adhesive film in brominated epoxy resin 
etc. are taken into consideration, are the optimal, Since polyfunctional halogenated phenol and the 
multilayer printed wiring board characteristic good in order that polyfunctional bromination phenols 
may also act as a hardening agent of an epoxy resin especially are given, it is desirable. 
[0020]As concrete brominated epoxy resin, there are a tetrabromobisphenol A type epoxy resin, 
bromination phenol novolak type epoxy resin, etc. There are tetrabromobisphenol A etc. as concrete 
polyfunctional bromination phenols. You may use combining these reaction type fire retardant two or 
more kinds. 

[0021 ]A varnish which dissolved each above constituent in a solvent is applied to a carrier film or 
copper foil, stoving is carried out, and it is considered as an adhesive film. 

[0022]A cushioning material which has the character which flows with molding temperature as a 
cushioning material when carrying out heat pressing of the layered product which piled up an 
adhesive film and a component is preferred. Although there are a polyethylene sheet, a poly 
chloridation vinyl sheet, etc. and thickness in particular is not limited as such a cushioning material, a 
40-100-micrometer thing is preferred. When this cushioning material, other cushioning materials, and 
a release sheet are combined, in addition, it is desirable 
[0023] 
[Example] 

Amount epoxy polymer of polymers 100 weight section which 500,000 brominated [ the weight 
average molecular weight compounded in example 1 dimethylacetamide ] (the amount of pitches in 
the dimethylacetamide used for composition), Tolylene diisocyanate (TDI) 20 weight section blocked 
by phenol novolac, Bisphenol A type epoxy resin 30 weight section, the phenol novolac of the 
quantity which turns into a bisphenol A type epoxy resin and the equivalent, Urea silane coupling 
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agent 0.5 weight section was dissolved in the dimethylaoetamide used for composition of the amount 
epoxy polymer of polymers, this solvent dimethylaoetamide, and equivalent weight of cyclohexanones 
and the varnish of 40% of the pitch was obtained. Using this varnish, it applied to 1 8-micrometer- 
thick copper foil, dry hardening was carried out for 1 minute at 150 ** after that for 1 minute at 100 
**, and the adhesive film with copper foil of 10% of the content of adhesion components and 25% of 
bromine content was obtained at 50 micrometers in thickness of adhesives. The storage moduli in 
3.1 GPa and 100 ** of the storage modulus in the room temperature of the obtained adhesive film 
were 12MPa. Heat modification starting temperature was 55 **, and the resin streak was 0.6%. The 
rate of solvent extraction was 1 5%, and volatile matter content was 6.8%. These five adhesive films 
with copper foil were piled up, and a hole 0.3 mm in diameter was made by NC drill machine. The with 
the linewidth of 0.2 mm and a line interval of 0.1 mm circuit pattern was formed in both sides of 
glass-fabrics epoxy resin copper clad laminate with a copper foil thickness of 35 micrometers, and 
the inner layer circuit board which oxidized the surface of the circuit pattern was prepared. Alignment 
is performed so that the puncturing portion of the adhesive film with copper foil which performed the 
drilling process may next lap with the conductor land part of an inner layer circuit board [ finishing / 
wiring formation ], As the inner layer circuit board was touched, the adhesive film with copper foil was 
allocated in the upper and lower sides of an inner layer circuit board, and between copper foil and a 
panel, the adhesive film side used the vacuum press in piles, and carried out heat pressure molding of 
the polyethylene sheet of 40 micrometers of thickness, and three sheets of kraft Then, the circuit 
pattern was formed in the surface of the obtained laminate sheet for printed wired boards, and 4 
layer printed boards with IVH were obtained by flowing through the portion and the conductor land 
part of an inner layer circuit board which carried out the drilling process previously with plating. 
[0024]It replaces with amount epoxy polymer of polymers 100 weight section which the example 
double weight average molecular weight 500,000 brominated, Amount epoxy polymer of polymers 80 
weight section and denaturation acrylic rubber 20 weight section which the weight average molecular 
weight 70,000 brominated were blended, and also the adhesive film with copper foil of 10% of the 
content of adhesion components and 20% of bromine content was obtained at 50 micrometers in 
thickness of adhesives like Example 1. The storage moduli in 2.2GPa and 100 ** of the storage 
modulus in the room temperature of the obtained adhesive film were 8MPa. Heat modification starting 
temperature was 55 **, and the resin streak was 0.8%. The rate of solvent extraction was 1 5%, and 
volatile matter content was 6.7%. Next, 4 layer printed boards with IVH were obtained like Example 1. 
[0025]It replaces with amount epoxy polymer of polymers 100 weight section which the example 3 
weight average molecular weight 500,000 brominated, Amount epoxy polymer of polymers 50 weight 
section which the weight average molecular weight 500,000 brominated, and amount epoxy polymer of 
polymers 50 weight section which is not brominating the weight average molecular weight 500,000 are 
blended, Replaced with bisphenol A type epoxy resin 30 weight section, and blended bisphenol A type 
epoxy resin 1 5 weight section and bisphenol A type epoxy resin 1 5 brominated weight section, and 
also it is made to be the same as that of Example 1, The adhesive film with copper foil of 10% of the 
content of adhesion components and 25% of bromine content was obtained. The storage moduli in 
2.9GPa and 100 ** of the storage modulus in the room temperature of the obtained adhesive film 
were 1 0MPa. Heat modification starting temperature was 55 **, and the resin streak was 0.3%. The 
rate of solvent extraction was 15%, and volatile matter content was 6.5%. Next, 4 layer printed boards 
with IVH were obtained like Example 1. 

[0026]In comparative example 1 Example 1, after applying a varnish to copper foil for a varnish, dry 
hardening was obtained at 100 ** and the adhesive film with copper foil of 15% of the content of 
adhesion components and 25% of bromine content was obtained at 50 micrometers in thickness of 
adhesives as for 2 minutes. The storage modulus in 0.8GPa and 100 ** of the storage modulus in the 
room temperature of the obtained adhesive film was 1MPa. Heat modification starting temperature 
was 40 **, and the resin streak was 1.2%. The rate of solvent extraction was 50%, and volatile matter 
content was 15%. Next, although it was going to obtain 4 layer printed boards with IVH like Example 1, 
as a result of resin of an adhesive film exuding in the hole for IVH and a hole's blockading thoroughly, 
IVH through which it flowed was not able to be obtained. 

[0027]In comparative example 2 Example 1, after applying a varnish to copper foil for a varnish, dry 
hardening was obtained at 150 ** and the adhesive film with copper foil of 5% of the content of 
adhesion components and 25% of bromine content was obtained at 50 micrometers in thickness of 
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adhesives as for 2 minutes. The storage moduli in 5.0GPa and 100 ** of the storage modulus in the 
room temperature of the obtained adhesive film were 650MPa. Heat modification starting temperature 
was 75 **, and the resin streak was 0.1%. The rate of solvent extraction was 3%, and volatile matter 
content was 2.0%. Next although it was going to obtain 4 layer printed boards with IVH like Example 
1, the void occurred at the end of the inner layer circuit board, and it became an appearance defect 
article. 

[0028]Without making into 100 weight sections the amount epoxy polymer of polymers which the 
weight average molecular weight 70,000 brominated in comparative example 3 Example 2 and blending 
denaturation acrylic rubber, The adhesive film with copper foil of 10% of the content of adhesion 
components and 25% of bromine content was obtained at 50 micrometers in thickness of adhesives 
like Example 2 below. The storage moduli in 2.6GPa and 100 ** of the storage modulus in the room 
temperature of the obtained adhesive film were 6MPa. Heat modification starting temperature was 55 
**, and the resin streak was 0.6%. The rate of solvent extraction was 15%, and volatile matter content 
was 6.5%. When piling up five obtained adhesive films with copper foil and carrying out a drill drilling 
process, the crack occurred in the resin layer of the adhesive film around the hole. This adhesive film 
with copper foil had large resin flow kinesis, there was much resin extraction to the hole for IVH, and 
IVH through which it flowed was not able to be obtained. 

[0029]It replaces with amount epoxy polymer of polymers 100 weight section which the comparative 
example 4 weight average molecular weight 500,000 brominated, Blend amount epoxy polymer of 
polymers 20 weight section which the weight average molecular weight 500,000 brominated, and 
amount epoxy polymer of polymers 80 weight section which is not brominating the weight average 
molecular weight 500,000, and it is made below to be the same as that of Example 1 , The adhesive 
film with copper foil of 10% of the content of adhesion components and 5% of bromine content was 
obtained. The storage moduli in 3.0GPa and 100 ** of the storage modulus in the room temperature 
of the obtained adhesive film were 10MPa. Heat modification starting temperature was 55 **, and the 
resin streak was 0.6%. The rate of solvent extraction was 15%, and volatile matter content was 6.6%. 
[0030]From the obtained adhesive film with copper foil, etching removal of the copper foil was carried 
out, and flammability-proof was investigated. As a result, flammability-proof was inferior only in the 
adhesive film of the comparative example 4, and others were VTM-0 in HB grades of UL94. 
[0031]Next about the obtained laminate sheet for 4 layer printed boards, the resin extraction length 
(one side) to the hole for IVH, solder heat resistance, and outer layer copper foil tore off, and 
strength was investigated. The result is shown in Table 1. 
[0032] 
[Table 1] 





mmm smm 

12 3 1 2 3 4 




25 50 50 150 0 100 25 
180 120 150 30 180 40 180 
2.0 1.7 1.8 1.4 1.6 1.5 2.0 



[0033] 

[Effect of the Invention]Let to adjust the storage modulus of the adhesive film which makes a 
constituent the epoxy polymer and polyfunctional epoxy resin which have film forming property, a 
resin streak, heat modification starting temperature, volatile matter content, and the rate of solvent 
extraction, and the amount of adhesive components be the optimum amounts in this invention. 
Therefore, when it has an outer layer material with the hole for IVH using the adhesive film which 
does not use a fiber base material, extraction of resin can obtain the laminate sheet for multilayer 
printed wiring boards also with good restoration nature to unevenness of an inner layer circuit few in 
the hole for IVH. 
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^BB¥8 - 1 0 7 2 7 5 

10 

m<D-K^(ommmm^< . iiLfcivH^i^ci 

[0 0 2 9 ] tfc«W4 

MS¥^T-fi5 0 0, 0 0 0 ©JHIWtLfcSfcH^j: 
0 OSMWfCttAT. S«¥#J#^«5 
0 0, 0 0 0O^tl / fc^fii^^l^2 0 
fiSSI3£SMW^«5 0 0, 0 0 0©*3Mt0Tt> 

33gfc0U ilSjaHcOT. ffi#J##©^**l 0%, H3ft 

mmm? < ^a©, mmvo^mmmmu 3 . ogp 

a . 10 0 °CX-<DHfWffiftmtt 10MPaT*ofc. S 

/c itsmuMmButs 5°c. wasstntto. 

o/c„ 3 jgJWJtfltH*ttl 5 96. Jf»»»6. 6% 
[0 0 3 0 ] f#6ftfc»»< #*««JW7 ^ 
*. Jt««4©SNHW7 * Ji/A©**JBWjR«8ttw^o-r 

*J«3. UL94©HB^U-FT 1 ^-©ffiB. VTM- 

[0031] mt>ti?c4myv > vmmmmrn 
irko^t. i vHffl^©«ffliaHifi3 (WflW) . « 

^/£BMftf£S^C^^f-JB^» < ©5 I **J#< hm. 3 fcW^fc. 
•€-©SS£a 1 JC^T. 
[0 03 2 ] 

[an 





1 2 3 1 2 3 4 


3l#Kl^bitS (kN/m) 


25 50 50 150 0 100 25 
180 120 150 30 180 40 180 
2.0 1.7 1.8 1.4 1.6 1.5 2.0 



[0 0 3 3 ] 



■»%wr4*g^«:. i v Hffl©^K»ig©aa*ifi>tt 



C5i)mt.a. 6 ttS(isa# /frtsa*^ fi s«*m®0f 

B3 2B 31/20 9349- 4F 

C 0 9 J 7/00 J H L 

J KA 

163/00 JFK 
H0 5K 3/38 E 75H-4E 



(7) 



- 1 0 7 2 7 5 



^«»TISm^/J>ii|i500B=ttt B3M 
C72)IM3# ft* flt 



3?«ftTltflj^/Wi[i50(»Jft BizftJiS 
^««T«lTUA^ii|i50oSit6 BStffcJiSE 

3?««TilrlJ^/Wl[i50(«* BiftsSE 



